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ABSTRACT 



A device for selectively reducing the intensity of lig^t in the 
field of view of an eye or of an optical instrument is 
described The device can reduce the Ught intensity ema- 
nating from multq>le sources. In one embodiment, an eye 
gear has a frame, a power source, a light sensor, two li^t 
transmissive lenses having an airay of shutter elements, user 
controls and processing circuitry. The user controls are 
utilized to set user constants to customize the apparatus, and 
may be used to select a mode of operation. During operation, 
the light sensor scans the field of view and produces light 
intensity signals. These light intensity signals are processed 
with the user constants and preset threshold values. If the 
light intensity signals exceed any of the threshold values, 
then one <s more elements of the shutter matrices of each 
lens is darkened. 

56 Claims, 4 Drawing Sheets 
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LIGHT INTENSITY REDUCTION 
APPARATUS AND METHOD 

FTRi n OF THE INVENTION 

The present invention relates to an ^jparatus and me&od 
for reducing li^t intensity. In particular, active sunglasses 
are described which selectively block lig^t from the sun 
and/or other sources by prop(3tionally daikening an element 
Gff elements on a shutter matrix located on each lois. 

BACKGROUND OF THE INVENTION 

It is possible to fabricate sunglasses having high optical 
attenuation diaracteristics for reducing the light from the 
sun to a tdo-able level Such sunglasses permit the user to 
look directly into the sun, however, little else can be seen 
because the light attenuation is so high that other parts of the 
field of view that are not brilliantly lit are not discernible. 

Driving a vehicle in situations when the sun is near the 
horizon, or when driving directly towards some other bright 
light source in a low ambi^t lighting condition, may be 
hazardous since certain traffic situations require looking 
directly into the source of lig^t Dark sunglasses, visors, and 
other means to shade the windshield have been developed to 
alleviate the effects of glare and reflections from the sun and 
other sources, but because of variables such as the path 
followed by a vehicle, and the changing angle between the 
driver and the source, such light blocking strategies have not 
proven to be entirely satisfactory. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
apparatus and method to block light only in the area or areas 
of the field of view where a light level threshold, which may 
be selected previously by the user, is detecmined to be 
excessive, so that other objects in the field oi view are still 
discemable. 

Another object of the invention is to provide an apparatus 
and mediod for blodking light from one or more sources 
incident on an optical instrument, such that the recording 
media of the instrument can record the details in the field of 
view. 

A further object of the invention is to provide a method 
and apparatus for use by persons who are vision impaired. 
An apparatus according to the invention is capable of 
reducing the dynamic range of incident light to be handled 
as well as limiting the rate of light reduction* 

An ^aratus according to the invention comprises a 
power source, a light sensor arable of producing a plurality 
of light intensity signals conesponding to the light in the 
field of view, a light transmissive lens having a plurality of 
programmable shutter elements, user controls, and process- 
ing circuitry. The processing circuitry processes the light 
intensity signals with respect to predetermined threshold 
values and user constants, and than darkens one or more 
shutter elements depending on the processing results. The 
user controls are used to set user constants to customize the 
apparatus, and may be used to set one or more modes of 
operation. 

An apparatus according to the invention functions with 
non-coherent light sources, <x light sources having a broad 
beam width such as one might find from the sun, or from 
headlights, taillights, light reflections and the like. Fiirther 
advantages and features will become apparent in view of the 
ensuing description and drawings. 



a,035 

2 

BRIEF DESCRIPnON OF THE DRAWINGS 

FIG. 1 is a perspective view of an embodiment of a ligjit 
intensity reduction ^paratus according to the invention; 
5 FIG. 2 is a simplified block diagram of the electronic 
circuitry which may be enq)loycd by the device of FIG. I; 

FIG. 3 is a simplified diagram of die lenses of FIG. 1 to 
illustrate how user constants are set; 

FIG. 4 is a sin^lified block diagram of the components 
^0 associated with another embodiment of a device according 
to die invention; and 

FIG. 5 is a sinq>lified side view of the sensor array and 
shutter matrix of FIG. 4. 

^5 Detailed Description 

FIG. 1 is a perspective view of an embodiment of a light 
intensity reduction device 1 according to the inventioru The 
embodixnent dq}icts a pair of active sunglasses 1 having all 

20 functional parts located in the firames in or on the lenses. 
The term active sunglasses is defined herein as a device 
whose purpose is to reduce the light level from one or more 
sources, which could include the sun and its reflections as 
well as headlights, tail lights and otha sources, in both day 

25 and nighttime conditions. Further, a device according to the 
invention can also be used to protect tiie eyes when utilizing 
reading glasses, cameras, camcorders, telescopes, 
binoculars, microscopes and other monocular or multi-lens 
optical instruments from tiie deleterious effects of bright 

30 light sources, such as the sun. F^irther, such a device can be 
used to protect or reduce the deleterious effect of bright 
sources incident on the detectors, storage media or other 
components of cameras, camcorders, telescopes, micro- 
scopes or other optical instruments. Fcr exaiiq)le, use of the 

35 invention in fr(Hn of or behind the lens of cameras or 
camcorders allows pictures to be taken towards cr directly 
into the sun, without producing multiple images, without 
over-exposing the film, or without washing-out the details of 
the other objects in the field of view. 

40 In order to better understand the operation of the present 
invention, a brief discussion concerning how the human eye 
reacts to different light intensities follows. The amount of 
light falling onto the photoreceptors in tiie rear of the retina 
of the eye is controlled by the iris. If the light level suddenly 

45 increases, then the iris wdU contract to reduce the amount of 
light admitted to the retina. As the same time, because of the 
sensed increase in light intensi^, the retina begins reducing 
the sensitivity of its j^otcreceptors, so that the combination 
decreases the perceived tig^t level more than the changes to 

so either the retina or iris alone would produce. This means that 
details that were discernible before the introduction of 
increased light may be lost due to the smaller opening in the 
pupn and the less sensitive retina. It is also in^rtant to note 
that the human eye responds to changes in light intensity in 

55 approximately 50 to 100 ms, depending upon tiie light level 
and other v^iables. The active sunglasses of the present 
invention fimc^on by responding faster that the eye to 
increases in light level to reduce the amount of light from the 
regions in the field of view that are very bright Such 

60 operation means that the eye is able to maintain fairly 
constant sensitivity, somewhat constant iris size and photo- 
receptive sensitivity. Therefore, objects which othemise 
might have been lost by the presence of the very bright 
source will be discemable. Ute active sunglasses thus reduce 

65 the dynamic range of light delivered to the eye, and further 
reduce the influence of bright sources of light on the 
perception of the rest of the objects in the field of view. 
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ladividuals who are visfon iixq)aiied may also find the Ug^t transnnssion characteristics that can be changed over a 

present sunglasses useful since the sunglasses can reduce the wide range of li^t intensities, could be used to fimctionally 

rate of change of light intensity as well as reduce the replace the LCD materials in the shutter matrices or sensor 

dynamic range of light in the field of view, as will be arrays. The left LCD lens 4 contains a sensor airay 6, and the 

explained below. 5 right LCD lens 5 contains a sensor array 7, mounted on the. 

The active sunglasses according to the invention have the outside edge near the connections of the bridge 30 to the 

ability to selectively block bright sources of light within the temples 2 and 3. Each sensor array 6 and 7 has a respective 

field of view of the user without darkening other regions in associated photosensca- 10 and 11 mounted behind it A user 

the field of view. Thus, extreme increases and decreases in looks throng the left LCD lens 4 which contains an 
Hght intensity entering the eye are avoided. The change of lo associated shutter matrix 8, and through the right LCD lens 

intensity pn^lem can be understood by considering the 5 which contains a shutter matrix 9. Control electronics 16 

temporary optical confusion that oooirs when the sun sud- and 17 are housed in each of the teniq)les 2 and 3, and 

denly shines into a person's eyes from the windshield of an conmuinicate to the bridge 30 via connections 14 and 15. 

f^xproaching car. It may be bright enough to cause the person The control electronics 16 and 17 may also communicate 

to dose her eyes momentarily. In this instance, the average 15 with each other via the LR Connection 13 (shown in dotted 

light level across the field of view would ptrobably change line), A pupil position sensor 34 may be m<Minted on the 

very little, but the peak value suddenly increased only over bridge to determine the position of the pupil, and is con- 

a small portion of the field of view to cause discomfort In nected to the control electronics 16. Power supplies 18 and 

this situation, the dynamic range of the field of view hajs 19 and user controls 20 and 21 are also located in die temples 

increased. The increased light intensity can be attenuated 20 ^ ^» ^ shown. The power supplies 18 and 19 may 

from just this region of the field of view. FUrthcr, the present comprise batteries, solar cells or other light-weight power 

invention can ameliorate the discomfort of large rates of supplies. Thus, all erf the conqwnents needed for operation 

diange of the average light level or intensity in the field of are self-contained: Id particular, the temples 2 and 3, which 

view. This rate of change of average level problem can be fit over the ears, house the electronic circuitry, controls and 

understood by considering the discomfort that occurs when 25 P^wer sources, while ^e bridge 30 houses the lenses 4 and 

leaving a darliened theater into bright sunlight It may take 5, sensor arrays 6 and 7, and shutter matrices 8 and 9. 

the eyes several seconds to adjust to the extreme increase in A user wears the active sunglasses by unfolding the 

avmge Ught level, even though the dynamic range may not temples and placing the bridge 30 across bis nose in a 

change. In both cases just described, the active sunglasses conventional manner so that the LCD lenses 4 and 5 are in 

can limit peak light levels and dynamic range as well as the 30 place over each eye. Power is applied to the control eiec- 

rate of change of the average levels themselves so as to ease tronics 16 and 17 by a switdi 12 located on the inside of 

vision discomfort. temple 3 when the temple pieces are opened before the 

The ideal sun protector for driving would be an <^aque sunglasses 1 can be placed on the head. When the temple 

disc hanging in space that is large enough to totally occlude pieces are folded to flatten the sunglasses when removed 

the sun and that is centered on a vector defined from the 35 from the head, the switch 12 is opened and power is 

retina of the user to the sun. Further, it would t>e important removed A low-power indictor 31, which may coiiq>rise an 

to mflintein this relationship of the opaque disc to the sun as LHD or other low-power consuming component, is shown 

the heading varies between the eye of the user and the sun. attached to the inside of temple 2. When power is low, the 

In such a situation, vision would be normal except in the indicator 31 lights up to alert the wearer. Alternately, several 

portion of the field of vision diat is being blocked by the 40 elements of a shutter matrix may be utUized to display a low 

opaque disc where the sun resides at that particular instant power indication. 

of time. Individuals attempt to do diis by holding up one As shown in FIG. 1, each lens 4 and 5 consists of a ligjit 
hand so as to block the sun. In addition, controlling the transmissivc glass or plastic substrate containing LCD mate- 
opacity of the blocking disc such that the level of the light rial which contains two square shutter arrays 8 and 9, each 
fromthe sun approximates thatofthe surroundings would be 45 consisting of an 8 by 8 matrix of elements, or 64 square- 
preferable to con^letdy opaquing li^t from this region in sh^ed elements. Each element of each shutter matrix is 
many cases, for example, when the region might contain an addressable by the control electronics 16 and 17. Further, the 
q>proaching vehide. Rirther, it would be benefidal to block light transmission characteristics of each matrix element 
reflectioDs from the sun that originate from multiple may be controlled so that an element will be darkened only 
surfaces, or from multiple sources. In addition, when driving 50 to the extent required by the lighting conditions. Alternately, 
on the roidd at night, a vdiicle operator not only encounters any or all of the shutter matrix elements may be set to darken 
the light from approaching headlights, but also light reflec- to a predetermined extent A user looks through the shutter 
tions from the headlights of following vehidcs in the interior matrices 8 and 9 when wearing the sunglasses 1, and thus die 
and one or two extcri<^ rear view minors. Aldiough some user's visual field is determined by the transmissive state of 
vehicles have internal noanual or electronic means for dim- 55 the LCD shutter matrix dements. The amount of light 
ming the image presented by an interior mirror, few can dim impinging on the retina of each eye can be reduced by 
the images provided by the outside mirror or mirrors. The darkening one or more of the LCD elements in the shutter 
active sunglasses will reduce the bright light not only from matrix 8 and 9 located along an imaginary line between the 
q)proaching vchides, but also from those images presrated user's retina and the sun. In normal lighting conditions, each 
by both interior and exterior mirrors, thereby reducing light 60 element of the shutter matrices 8 and 9 will be transparent 
level changes and easing optical stress. Refemng again to FIG. 1, photodetectors 10 and 11 are 
The sunglasses 1 consists of two liquid Crystal Device mounted behind sensor arrays 6 and 7, which are also 
(LCD) lenses, 4 and 5, mounted in a bridge 30 of the frame. divided into an 8 by 8 active matrix. During operation, each 
Althou^ the term **LCD** is used to describe the material sensor array is scanned so that its assodated photodetector 
used in the lenses 4 and 5, one skilled in the art would 65 can san^e or infer the light level from a given region in the 
understand that alternative materials such as f crrodectrics, visual field of the user. In this manner, the control dectronics 
liquid crystal materials in general, or other materials having 16 and 17 detemiine the vector associated with each element 
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of the field of view of the sensor anay. Moimation gained view minor, windshield dirt or a windshield decal. 

from the sensor arrays is then used to darken appropdate Additionally, dust, perspiration, moisture or some other 

elements of the 1XD shuttes* matrices 8 and 9, to reduce the opaque sutetance may attach itself to one or more elements 

level of the light intensity in the visual field of the user to of the sensors array 7 to render the axray only partially 

tolerable limits. 5 operational, yet the shutter matrix 9 will continue to operate 

FIG. 2 is a sinq)lified block diagram 32 of the control and block bdght light sources by using whatever infoima- 

electronics 16 and 17 of the sunglasses of FIG. 1. In tion could bt obtained &om the sensor array 7 as well as 

particular, the control electronics 16 for the Irft lens 4 information gleaned from the sensor array 6 associated with 

comprises a miaoprocessor 33 that is connected to the user ^cr shatter matrix 8, It should be understood that other 

controls 20, to the photodetectcr 10 through the analog iq infonDation, such as user offsets and ofecr user constants, as 

processing circuitry and AID converter 23, to the shuttex as blocking information, may also be exchanged 

matrix 8, to sensor array 6, lo a power source 18 through betweai the control electronics 16 and 17. 

switch 12 and optionally to a pupil position sensor 34. The Again ref ening to FIG. 1, the user controls 20 and 21 are 

microprocessor 33 sends conmiands to individual elements a series of switches mounted along the tenq>le pieces 2 and 

of the sensor array 6 through drivers 35. The microprocessor 15 3 which allow the operation of the sunglasses 1 to be 

33 also sends commands to proportionally darken and/or customized for the physiology of a user. The user must use 

lighten individual elements of the shutter matrix 8 through switches 20 and 21 when first utilizing the sunglasses 1 

drivers 37. The user controls 20 can be manipulated by a because it is important to map the LCD sensor arrays 6 and 

user to input user. preference data and information concern- 7 onto the shutter matrix elements 8 and 9 so that the 

ing the physiology of the user, as e3q)lained below. Similarly, 20 darkened elements coincide with the field of vision of the 

the control electronics 17 for the rig^t lens comprises a user. 

microprocessor 43 connected to user controls 21, to the FIG. 3 is a siiiq)lified diagram of the lenses 4 and 5 of the 

0iotodetector 11 through the analog processing circuitry and active sunglasses of FIG. 1. In FIG. 3, the point ot points that 

A/D convertCT 24, to the shutter matrix 9 and to a power defines the origin "0" for each eye of die user, which 

source 19 dirough switch 12. Tlie micrc^ocessor 43 sends 25 corresponds to one or more elements of each shutter matrix, 

commands to individual elements of the sensor array 7 must be ascertained. There are two offsets: the x-axis offset 

through drivers 45, and sends commands to darken and/or is labelled A, and the y-axis offset is labelled B. To set these 

lighten individual elements of the shutter matrix 9 through user constants, a person wearing the sunglasses stares 

drivers 47. User controls 21 can be manipulated by a user to straight ahead with the left eye while die right eye is dosed, 

input data. 30 and a single element of the shutt^ matrix 8 is darkened 

It should be noted that the control electronics shown in which is centered in the location considered by the control 

FIG. 2 contains two separate systems, one for each eye, electronics 16 as the origin. The user manipulates the 

consisting of a sensor array, a photodetector and a shutter position of this dement by using the switches 20 and 21 until 

matrix and control electronics. Each of the control dectron- a single darkened LCD dement is centered over his left ^e 

ICS 16 and 17 may indude microprocessors, digital signal 35 when he is looking straight ahead. These two offsets, or user 

processors (DSP), custom or semicustom diips, interface constants are then stored by the control dectronics 16 and 17 

circuits, linear and dectronics parts having ROM and RAM in non-volatile memory. A third offset labelled C provides a 

and/or some other non-volatile memory device such as an constant associated with the difference in eye spacing of the 

EEFROM or battery protected RAM. It should also be user to ensure that the origin of shutter matrix 8 on the right 

understood that the control electronics for each lens can 40 ^^^^ ^ centered over the retina of the right eye. This might 

operate independently if so desired, or may exchange data be accomplished by closing the left eye after the. A and B 

and commands via the LR connection 13. adjustments have been made and then moving a darkened 

Each sensor array 6 and 7 of the active sunglasses of FIG. **target" dement on the shutter matrix 9 of the right lens 5 

1 has associated with it a light sensing photodetector 10 or it is centered in front of the user's right eye while he 

11, and hence a sun vector can be confuted independently 45 is staring straight ahead. These usct constants A, B and C are 

for eadi shutter matrix. TTiis information is exchanged stored in non-volatile memory of both of the control 

between the electronics of both lenses via the LR connection elertronics 16 and 17 and do not have to be loaded agaiiL An 

13. For example, the logical OR of the processed output of EEPROM, battery backed-up RAM or other non-volatile 

both sensor arrays 6 and 7 can be used to darken dements memory may be used. 

of both shutter matrices 8 and 9. Sudi operation means that so After initial set-up, the user only has to open the frame, 

the LCD dements of shutter matrix 8 made opaque on the place the glasses on his nose and &e constants A, B and C 

left lens 4 is a composite of die information calculated for appropriate for his physiology are loaded. Of course, the 

die left lens 4 by the control dectronics 16 as well as from user constants could be adjusted at a later time for different 

die information calculated for the right lens 5 by the control users, or memory storage could be provided to store the 

dectronics 17. Similarly, the LCD elements of shutter 55 constants for multiple users. This type of system assumes 

matrix 9 darkened on the right lens 5 is a composite of data that the ri^t eye is aligned in the horizontal plane with the 

calculated by the right control dectronics 17 from informa- left eye since only three constants arc stored, however, two 

tion from right sensor array 7 and from information calcu- other constants E and F might be used on a more sophisti- 

lated for the shutter matrix 8 from the control dectronics 16. cated model to allow centering of the right eye to accom- 

In some cases, however, the elements to be daricened may be 60 modate users having eyes that arc slightly offset to die 

no different then if there was no communication between the horizontal plane of the sunglasses, 

control dectronics 16 and 17. The described arrangement Differences may exist in the distance between the plane of 

dierefore allows for the presence of die sun or other bright the shutter matrix elements and die retina of the user (either 

object to be blocked for each eye even though one sensor because of physical variaticms or die manner in which the 

array might be in a shadow or ocduded in some other way. 65 user opts to wear the sunglasses on her nose) and thus 

For example, the left sensor array 7 may be occluded from another collection may have to be entered. This is called the 

the sun or other light source by a windshield comer post, rear **Z" constant and allows the control dectronics to modify the 
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apparent LCD element "solid" angle to conqjensate for 
(tifferences in distance firom the user's retina to the plane of 
the eletncnts of shutter matrix, best shown as "TT in FIG. 5. 
For czanq)le, if a user wears the active sunglasses so that the 
shutter matrices are close to her retinas, then only one matrix 5 
element per shutter matrix would be darkened to block a 
certain high intensity light signal However, if the user wears 
the active sunglasses such that the distance between her 
retinas and the shutter matrices is increased, then two or 
more matrix dements per shutter matrix would be darkened 
to block the same hi^ intensity lig^t signal. One way to 
conq>cn5ate for such a user preference is to enter the set up 
mode and^ using a bright li^t source, sudi as an incandes- 
cent lamp or the sun^ optimize this user constant For 
example, while wearing the sunglasses, the user moves her ^5 
head through a 30 degree angle or more in either direction 
and the amstant Z is varied by man^>ulating the user control 
until the bright source is blocked most effectively. This 
allows the contrd electronics to m^ die sensor array 
information most effectively into the elements of the shutter 20 
matrix. The Z adjustment can also be provided by mechani- 
cally adjusting the distance from the sensor array to the 
photodetector. This Z constant is then stored in the control 
electronics and loaded at time of power up. lit is to be 
understood that other such constants could be determined 25 
and stored in a similar manner to more optimally match the 
performance of the active simglasses to a user. 

In all of the discussion, operation of the active sunglasses 
depends upon the user positioning his pupil and retina in the 
center or rest position since this is the position that was used 30 
to define and load the A, B, and C constants. Hence, the 
effectiveness of the shadowing of the shutter matrix will 
depend \spon how dose the pupil is to the straight ahead 
rest position. While wearing the active sunglasses, the user 
will learn to center his pupil behind the darkened region of 35 
the shutter matrix where the control dectronics have been 
taught to believe is the location of the pupiL To ease this 
constraint and to possibly allow a wider range of operation, 
a means for sensing the position of the pupil or redna would 
allow fcH- compensation for movement of the eye. Referring 40 
to FIG. 1, one or more retina sensors 34 would be mounted 
in or on the frame so as to determine the location of die pupil 
and output this location infoimation to the control system. 
Hie control electronics 16 and 17 would use the pupil 
location information to modiiy the original values used to 45 
m^ the sensor array information into the shutter matrices. 
The appropriate dements of the shutter matrices would then 
be darkened to coni^nsate for the new position of the 
pupils. 

Only situations involving the sun will be considered for so 
the following discussion concerning the operation of an 
embodiment of die present invention, even though it is 
understood that the ^aratus is equally appropriate for use 
in other situations involving other sources of light, during 
the day or night 55 

FIG. 4 is a sin^lified block diagram 50 of another 
embodiment of a device according to the invention that 
eiiq>loys only one lens. For ease of reference, like compo- 
nents with respect to the sunglasses of FIG. 1 have been 
numbered the same. During operation, the control dectron- 60 
ICS 16 provides a scanning signal to the LCD drivers 52 
which drive the 8 by S elements of die sensor array 6. The 
dements of the sensor array 6 are driven so that only one 
dement of the 64 LCD dements is transparent while the 
other 63 elements are darkened or opaqued. In this way, 65 
infoimation is obtained concerning the amount of light in the 
direction defined by the location of the one transparent LCD 
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element, the geometry of the sensor anay, the photodetector 
10, any mask, lens or optics associated with the photode- 
Xedor and the physical rdationshq> of the photodetector to 
the LCD dement The ou^ut of die photodetector 10 
provides a signal that is proportional to the amount of tight 
collected from diis section of die visual field defined by the 
transparent dement This light levd as wall as die location 
of the source, determined by which of die LCD scanning 
dements in front of the photodetector was transparent, 
defines a sun vector. The signal from the photodetector 10 
may be amplified by an amplifier 53 befose being inpat to an 
A/D (analog to digital) convoter 23 or other means of digital 
conversion, which stores the light levd assodated with this 
elements in a digital format However, the measure obtained 
is the amount of light obtained from the one transparent 
dement as wdl as that from the 63 opaque dements. If the 
LCD elements when opaque allow some small amount of the 
light to get through, then diis is multq}lied by 63 and is 
mixed with the signal from the transparent dement To 
reduce die error diat occurs due to this operation, a measure 
is obtained of the total leakage of light by darkening all of 
the dements and measuring diis resulting signal. The mea- 
sure thus obtained, is called the background or dark 
current After all of the 64 elements are darkened so that the 
background current get the dark current can be measured, 
then the amount of error present in the light from the 
sdected transparent element can be subtracted from the 
photodetector output and the true signal is thus ^proxi- 
matdyV^.^,fc-V^ 

After the entire visual field has been scanned, element by 
dement as described above, an array of numbers will have 
been collected diat reflect the distribution of light levels in 
the visual field of the device determined by the sensor array 
6. Based upon user information stored earlier, and any preset 
threshold values, a decision is made by the control dectron- 
ics and a signal is sent to the LCD driver 54 to block or 
reduce light from one or more places in the visual field by 
proportionally darkening a selected element or dements of 
the shutter matrix 8 if the levd stored per dement from the 
data obtained from the sensor array 6 exceeds some thresh- 
old value V„. An optional pupQ sensor 34, shown in dotted 
lines, may be connected to the microprocessor circuitry 33 
to compensate for pupH location other than for the straight 
ahead position that was used to load the user constants. 

FIG. 5 is a sinQ)lified side view of the sensor array and 
shutter matrix of FIG. 4. It should be understood diat FIG. 
5 is not drawn to scale, and diat the eye 55 and rays from die 
sun 56 are symbolically depicted to promote a better under- 
standing of the invendon. Assume that, as the light sensor 
array 6 is scanned, the light collected from one transparent 
element A^ exceeds a threshold value V„. The light vdues 
obtained from die odier elements are less than that threshold 
value. Hence one element M/ in the shutter matrix 8 is to be 
darkened that coatiesponds to the vector assodated widi the 
element A,- obtained from the sensor array 6. The location to 
be darkened on the shutter matrix 8 is found by taking the 
location, the x^ and y^ address of the dement corresponding 
to the location in sensor array 6 that produced this signal, 
and processing this information with the offset constants (or 
user constants) diat have been stored in a non-volatile 
memory location in the control dectronics 16. This inf<H'- 
mation is sufident to locate the coordinates of M^, which is 
the desired dement of shutter matrix 8 to be darkened. The 
control dectronics 16 then commands the LCD drives to 
darken this element of the LCD shutter matrix 8 to the extent 
needed. Next, scanning of the sensor array 6 continues and 
a fresh update of the measure of die visual field is obtained 
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as lapidly as the LCD sensor anay 6 can be addressed and 
the pbotodetector 10 can measure &e lig^ leveL In the 
active sunglasses oonfiguration of FIG. 1, this process 
l^oceeds independently for eadi lens, but the infismation 
may be shared to daiken elements for both shutter matrices 5 
8 and 9. Inf otimation obtained from an optional pupil sense? 
34 (shown in FIG. 4) may be used to modify the position 
and/or to d^ermine the number of shutter elements to be 
darkened, depending on the position of the pupil of the eye 
55. 

It sb<»iid be apparent that more than one light source ch^ 
target can be handled by this tedmique. Hence, hg^t directly 
from the sun, light reflected from oiher objects and light 
from odier sources can be suppressed. Further, except for the 
fact that the average light signal levels will be different, a 
device according to the invention can be used at night, being 
particularly effective for rainy conditions when imiltq)le 
images of oncoming headlights are f^oduoed by reflections 
from wet road surfaces and other objects. The effectiveness 
of the device in handling multiple targets, day ex night, 
depwds upon the material and artwork resolution used in the 
LCD elements, the confutations resources available, the 
operating temperature, power supply life, and cost consid- 
erations. In particular, some LCD materials become sluggish 
ia operation as the temperature deaeases and this condition 
must be taken into consideration when using sudi materials 
in sunglasses intended for use in colder climates. Yet further, 
if the region providing the reflected light is larger or smaller 
than the original source of illumination, tiien the appropriate 
shutter configuration will be daricened to accommodate fliis 
situation within the granularity of the LCD senses' array and 
shutter matrix elements. In other words, one or more ele- 
ments of the shutter matrix 8 or 9 will be darkened in 
whatever pattern necessary to diminish the light intensity 
received by the eye. 

Jt should also be undastood that a device according to the 
invention could be added to corrective lenses for persons 
who are nearsighted or farsighted, or who suffer from an 
astigmatism. In addition, light filters could be added. to the 
construction of the active sunglasses that would preferen- 
tially pass red li^t These would be useful since they would 
increase the visibility of tail lights in a number of driving 
situations both day and nig^t Infrared (JR) blocking Alters 
could also be added that would reduce the heat load from the 
sun to ttie retina. Further, the lenses could be polarized. 

Thus, the active sunglasses can darken or reduce the light 
intensity in regions in the field of view of a user that exceed 
some calculated or stored criteria. The dynamic range of 
light in the field of view is defined as Va-Vb. where Va is the 
light level of the brightest portion of the field of view and Vb 
is the light level of the lowest or least well lit portion of the 
field of view. If the areas of fight reduction in the field of 
view do not produce li^t levels at the eye that are below fliat 
found in the lowest Hg^t level portions of the field, then the 
total or dynamic range of lig^t in the field of view is reduced 
since Va is reduced and Vb is unaffected. The dynamic range 
of the light allowed through the shutter matrices to reach the 
eyes may be limited by selection appropriate user modes. 
It is this ability of the active sunglasses to limit the dynamic 
range of the light level to an existing field of view value, or 
to some previously selected limits, that reduces vision 
distractions, optical confiision and loss of information from 
the field of view. 

The rate of change of the average value of light intensity 
of the field of view can be reduced by storing data from an 
earlier array map and referencing all new data collected from 
the current field of view against this earlier version. Hence 
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any source or object, that exceeded the levels gleaned from 
this earlier view would be reduced in intensity. The levels 
stored in this reference map could then be slowly updated in 
the direction provided by the real time sensor array map. 
Consequently, the average light level of the field of view w^ 
increase at some user selected rate that was set and stored 
eadiec. This type of operation is the equivalent of an 
individual squinting after exiting a da^ened theater to allow 
the eyes to adjust to the increased light level bef ere fully 
10 opening them. 

Although the configurafion described above is one where 
the sensor anrays 6 and 7 consists of 64 LCD elements that 
correspond to the 64 elements of the LCD shutter matrices 
8 and 9, other configurations other than 8 by, 8 may be used. 
IS Further, the sensor arrays 6 and 7 could be a different siie 
andhave different numbers of LCD elements in the rows and 
coloimis than the shntt^ matrices 8 and 9. In addition, the 
LCD dements of a shutter matrix and/or a sensor array may 
be shaped as squares, hexagonal, rectangular or circular: Yet 
20 further, the shutter matrix and sensor array may be irregular 
in shape, and each element may vary in size and/or shape 
dq)ending upon its position in the matrix or array. It should 
also be understood that the averaging and mapping opera- 
tions performed by the control electronics 16 and 17 allow 
25 different granularities of the sensors and the shutters to be 
handled operationally. Additionally, fringe shutter elements, 
or LCD elements that are contingent to darkened elements, 
can be oonq)letely (or partially darkened) to handle element 
granularity (where the sensor array is different in size than 
30 shutter matrix). Such operation also con[q)ensates for glazing 
or blooming, which may occur, for exanqjle, when viewing 
the sun through a car windshield covered with dirt, street oil 
or the like. 

Another mode option is to select the perif^eral or con- 
as tiguous elements of a darkened area to be darkened as well, 
particularly when only a single LCD element needs to be 
darkened on the shutter matrix to completely cover the 
source. Such operation may be preferred for use with 
sunglasses because if only a single element is darkened, 
40 slight movements of the head, or a change in the vehicle 
heading, or changes in the apparent size of the source can 
cause either a new element of the shutter matrix to be 
darkened, or other elements to be darkened because of 
straddling. This jitter or flashing of the daricened shutter 
45 elements may be imdesirable, and can be reduced by requir- 
ing a predetermined minimum number of elements to be 
darkened to occhide a target source. Further these peripheral 
LCD elements can be transitionally daikened so as to 
provide a smootib change in light level from regions in the 
50 center of the briglit area (which will have the ^)propriate 
shutter miatrix elements darkened) to other shutter matrix 
elements. For exanq)le, the light reflected from the hood of 
an q)eratQr*s vehicle may cause only four shutter matrix 
elements to be darkened, but depending upon the operating 
55 mode selected by the user of the sunglasses, the shutter 
matrix elements in contact with these darkened elements 
might have the amount of light transmission reduced so that 
the resulting Light level in the field of view from these 
elements would be midway between that of the central 
60 dari^en elements and that of the average of the rest of the 
field of view. Such operation will reduce the "ink spot" effect 
that may otherwise occur in the field of view, and provides 
a more general transition from the affected area to the 
unaffected field of view, which may be more acceptable to 
65 some users. This is a particulariy appropriate technique for 
shutter matrices having a large number of elements, in 
particular 8 by 8 or larger arrays. This technique can be 
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qjplied to more than one transitional level and could be average li^ level of the fidd of view by some constant Nx, 

extended to two or more regions of decreasing attenuation so that the largest signal presented in the view of the user is 

away from the bright source or sources to regions of normal within three times the average li^t level A Mode 3 could 

light distdbution. be configured such that any light source that exceeds the 

Different modes of operation are possible with the active 5 average of die field of view by some constant Ny is 

sun^asses 1 to customize their operation to the tastes and attenuated by controlling the LCD elements of the shutter 

comfort of a user. The user control or switches on both matrix so that light levels passing through these elements are 

temples can be used in combination with lens '*icons" or less ^ average light level in the field of view, but no 

analogtypesofdisplaysportiayedbydariceningelementsof fni^t fi^ th^ fij>m the minimum element in Ac 

theshutSmatrixt^permitmorecomplexcp^^ 10 J?!?^^!^ ^"^y* ' 

and constants to be loaded and stcn^d in toTcontrol elec- T^^' ^^'^"^ 

tronics. For example, to load an X" constant which defines ^f^JL^tv^^ 

^■^ - r J ^ 1 • • lightmg levels Of these bright areas as seen by the user eyes 

the hght level at whichattenuation takes place might require attenuated in a logarithmic fashion or in logaridi- 

the foUowmg steps. Rrst, a set up mode of operation is ^ands, said bands dependent upon the intensity of the 
entered which might consist of depressing the 2nd switdi of 15 UghtleveL The active sunglasses could operate so that a user 

toe user control 26 on the left temple 2 three times, waiting ^njy has to go into flie set-up mode and select dtha- of 

untU the shutter matrix 8 of left lens 4 darteis momentarily, Modes 1. 2. 3 or 4, wherein icons for each mode may be 

and then depressing the first switch 21 <hi the right temple 3 displayed in reverse or normal characters on the shutter 

twice. Messages could be presented on either lens while this matrix. A panic mode may also be available where all of the 

is in progress to guide the user. This sequence of steps would 20 LCD elements of one ch* both lenses are converted to 

then put the user into the set up mode for the li^t level The transparent operation in special situations, such as when a 

left lens 4 might display a message "SETM" f<x "set low power level exists or in the event of an unusual light 

manually" while the right lens 5 displays a message "SL" for distribution level. This might be achieved by pressing all of 

•*Set Level" threshold. If the user is wearing the sunglasses, the user control switches simultaneously on either the left or 

it is likely that he might have trouble focusing on messages 25 temples 2 or 3. Further, a number of additional modes 

l^resentcd so dose to the eye. Thus, the preferred technique are possible to allow other bright light strategies to be 

(with the former being user selectable) is to have the user implemented and that could be selected by a user. A mxH-e 

position himself in front of a mirror \^1iile wearing the sophisticated model might permit a user to input threshold 

sunglasses for this srt up procedure, wherein the messages, levels, or to permit several preset levels to be set up by more 

icons, and the like arc spelled out in reverse so that they can 30 Alternatively, these modes may be set at the 

be read in the minor. Hie elements of the shutter matrices 8 factory witti preset threshold levels to allow ease of initial 

and 9 can be controlled by darkening them to spell words or use. 

to create icons or other special shapes to guide the user in lu summary, the described invention blocks light from a 

this process. To confirm a procedure, tfie user dgjresses the bright source by controlling LCD materials that make up the 

first right user control 20 once. A vertical bar then ^ears 35 shutter matrix elements. It would be advantageous to be able 

on the shutter matrix 8 of the left lens 4, with a single to control the amount of attenuation of the bright source 

daricened element marking the present setting. Depressing provided by the LCD elements of the shutter matrix so that 

the first switch 20 on left the temple 2 moves up the its presence can still be seen, with just its intensity reduced 

threshold and the darkened element will move up to its new so as to make it more appropriate to the light level of the rest 

position, while dq>ressing the second left switch 20 causes 40 of the field of view. This can be accomplished because the 

the darkened element to move down. Saving the new con- sensor array and the shutter matrix use the same LCD 

figuraticm in memory is accomplished by dq)ressing the first material for their respective operation. TTie actual degree of 

switch 21 on the rigjit ten^le 3 once, resulting in the left lens attenuation can be controlled by varying either the level of 

4 displaying the message "SL??" for "Set Level?". A second the driving voltage, or the relationship of the timing to the 

depression of the first switch 21 on the right temple 3 causes 45 individual elements of the LCD matrices. Such procedures 

tiie left lens 4 to display tiie message *'SL! !" for "Level has can be used to find the appropriate level of attenuation for 

been Set". A third depression of the right switch 21 saves the the sensor array as well as to control the degree of attenu- 

user inputs, exits the s^ up mode and returns the sunglasses ation of the shutter matrices. This provides a mechanism to 

to normal operation. Hiesc preset values or user constants allow the sensor array to be driven to provide &e level of 

are now stored in non-volatile memory and are automati- so Attenuation desired by the user. 

caUy loaded when the active sunglasses are powered up for Id some circumstances the presence of a bright light 

use. It will be ^parent to one skilled in the art that the above source is not of particular interest and hence it can be 

described operation is but one possible sequence of com- blocked out compl^y. In other situations, such as nig^t 

mands and control settings, and that numerous other varia- driving, the presence of headlights of an approaching 

tions are possible. For exan^le, the set-up procedure may 5s vehicle or tail lights of another vehicle may be quite uapfx- 

require die user to remove the sunglasses to read the display. tant Thus, reflections from headlights on the highway might 

Other modes that may be controlled by the user concern produce a bloom or bright spot that should not be completely 

the manner in which the LCD elements of a shutter matrix blotted out, only reduced in intensity. Therefore, the present 

are controlled to provided attenuation to the visual fidd of sunglasses allow different strategies of light attenuations to 

view. A user could select between two or more of such 60 be effected by the user, through use of the user controls or 

modes to control how light levels that exceed a pre- switches to select the desired mode as well as to set the 

determined threshold are presented. For example. Mode 1 desired threshold at which attenuation will become effective, 

could provide maxiinum attenuation to reduce the transinis- Having described in detail an embodiment of my 

sivity of the LCD elements to a mi'm'Tnum for the location of invention, it will now be ^parent to those skilled in the act 

a bright source in the field of view, thus making any very 65 that numerous modifications can be made therein without 

bright area quite dark. Mode 2 could provide attenuation to d^xarting from the scope of the invention as defined in the 

any light source that provides illumination exceeding die following claims. 
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I claim: a light transmissive lens attached to the frame in front of 

1. A device that selectively reduces the intensity of light each eye having a plurality of progtaminable shutter 
in the field of view, comprisiiig: elements, wherein each shutter dement can be inde- 

„ ™„„ pendcntly selected and each has controUahle transmis- 

a powCT s<»ircc; *v ^ 

5 sion characteristics; 

a light sensor capable of obtaining K^t dircdion and ^ ^^^^^ constants; and 

intensity data and of g«i^ at least one light signal to the frame and connected 

con^pondmg to ^^^on and light mtensity of to the user controls, to the Ught 

selected segments m the field of view; sensor^dtothe shutter elements, which processes &e 

a means for digitizin g the light signal; digitized light signals with respect to predctennined 

a light transmissive lens having a plurality of program- values and the user constants, and modifies the light 

mable shutter elements, wherein each shutter element transmission characteristics of certain of the shutter 

can be indepoidently selected and each has controllable elements if required depending on die processing 

transmission characteristics; results. 

user controls for setting user constants; and 15 16. The apparatus of claim 15, wherein the light sensor is 

processing circuitry, connected to the power source, to the ^ photodetector, 

user controls, to the light sensor and to the shutter ^aratus of daim 15, wherdn the plurality of 

elements, which processes the digitized Hght signals programmable shutto- elements are Hquid crystal display 

with respect to predetermined values and the user dements. 

constants, and modifies the Ugtt transmission charac- 20 IS. The aH)arams of daim 15, wherein the Hght sensor 

teristics of certain of the shutter dements if required comprises: 

depending on the processing results. ^ a^ray of sdectively switchable liquid crystal display 

2. The apparatus of daim 1, wherein the Hght sensor elements; and 
comprises: a photodetector. 

an array of sdectively switchable Hquid crystal display ^ ^arams of claim 15, wherdn each selectivdy 

elements* and switchable element of the light sensor is in a fixed relatton- 

h todetectcr shutter dements. 

« . , . , 20, The apparatus of daim 15, wherein the power source 

3. The ^paratus of daim 2, wherein each selectively abatterv wiK^icm puww ^ui^^ 

switchable element of the light sensor is in a fixed relation- ^rlf^' *, * i • u • ^ 

ship to the shutter elementT ^\ ?^ ^» ^"^^ '^^^ 

IS a solar cell* 

4. The apparatus of daim 1, wherein the Hght sensor is a rn, r i • ^e- • *u 
fAotodctector apparatus of daim 15, wherem the processing 

5. The apparatus of claim 1, wherein the light sensor is an ^5?^ indudes a memory. ^ , ^ . ^ 

airav of lAotodctcctore *" *^ 23. The apparatus of daim 15, wherein the usff controls 

A Tun^^^H.c ^^ir^ 1 «,»,-^-« „i.,™Kt„ comprise a pluraHty of switches attached to the frame. 

6. The aH)aratus of dami 1, whwein the plurdity of ^ apparatus of daim 15, further comprising: 
programmable shutter elements are Hquid crystal display xuc appaia«*» m w^ju x^, luimci k^xui^iu^, 
dements ^ switch for turmng the power source on and off. 

7. Theappaiatus of daim 1, wherein the power source is apparatus of claim 15, furtiicr comprising: 
a battery. * power indicator. 

8. The apparams of claim 1, wherein the power source is ^ The apparatus of daim 15, further comprising: 
a solar cell. a pupil sensor connected to the processing drcuitiy. 

9. The apparatus of claim 1, further comprising! 27. The ^paratus of daim 15, wherein two light sensors 
a low-power indicator ^ attached to the fi^me, each adjacent to one eye, for 

10. nie apparatus of claim 1. further cQiiq>rising: 45 ^^^^^ intensity signals. 

. ^ . ... 28. The aroaratus of daim 27, wherem each light sensor 

a pupil sensor coimected to the processmg orcmtry. conmrises' 

11. The apparatus of daim 1, wherein the Hght transmis- ^ 1 1 *. ,.1 ^ . 1.1 ^ 

dve lens an infa-red light filter. °f fl«*vety switchable and variable transnns- 

12. me apparatus of daim irSfccrein the light transmis- aonhqmdaysbdApky dements having (xmtrollabfc 
. , f . i*_ . 1*1- 1.* jiii. « transimssion characteristics; and 

sive lens contams an ultra-violet hght filter. ^ u a 

13. The ^paratus of daim 1, wherein the Hght transmis- Ji*^ r , • . . u , 1 
sive lens contains a band filter to filter out non-red Hght in ^^l^^^ Waratus of d^ 28, wherem each «sleciiydy 
the infra-red through ultra-violet bands. switdiable dement of the hght sensor is m a fixed rdation- 

14. Hie apparatus of daim l,fimher comprising: ship to fte shutter elements. 

_ ^ ^ - . . . --30. The apparams of claim 15, wherem two sa>arate 

'^J>^oo^taedU> tbtpioc^singaxcmtiy 'Recessing cirSjts are attadied to the frame. 

15. Sdf-contoined P^terttve eye gear te selectively ^ 31. A listhod far utilizing a light reduction device having 
rediicmg the intensity of light received by the eyes, com- selectively controllable shutterSix elements to reduce the 
^^^^* amount of Ught intensity in the fidd of view, comprisihg: 

a frame having a nose bridge and tenq>les; ^ getting user constants including shutter matrix element 

a power source attached to the frame; positioning information; 

at least one Hght sensor attached to the frame adjacent to storing the user constants; 

a temple capable of obtaining light direction and inten- setting Hght intensity tiireshold values; 

sity data and of generating at least one light signal scanning the field of view with a H^t sensor and gcncr- 

corresponding to the direction and Hght intensity of 55 ating at least one Hght signal corresponding to the 

selected segments in the fidd of view; direction and intensity of the H^t for each sdected 

a means for digitizing the light signal; segment in the field of yiew; 
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digitizmg each light intensity signal to at least two bits of 42. The method of daim 31, wherein the step of setting 

digital resolution; user constants CQnq>rises: 

processing the light signal with respect to the user con- depressing a user coatrol; 

stants and the threshold values; and reading a display in a mirror that is presented by a shutter 

modifying the U^it transmission characteristics of those matrix in reverse fomiat; and 

elements of the shutter matrix for which the light signal setting one of at least two preset user modes. 

exceeds a prcdd:ermined threshold value if required. 43. The method of claim 31, wherein the threshold values 

32. The method of daim 31, wherein the light intensity arc preset by the manufacturer. 

signals are convoted into digital signals befwe processing iq m^od of daim 31, wherein the user constants 

are preset by the manufacturer. 

33. The method of claim 31, further comprising: 45. The method of claim 31, wh^ein the threshold values 
..... J . , . J ^ V ^ are set utilizing the user controls. 

utihzmg the processed signals to darken shutter matrix ^ comprising: 

elements on two or more shutter matrices. . ^ . ^ ^ ^ . - ^ ^ t 

34. 'niemethodofdaim31,whexeinthestcpofdarkening 15 utilamgthet^^ntsof ashuttcrmatnxtomdicatealow 

oowcr condition. 

idiutter watra elements coEipnses: ^ ^ comprising: 

darkening an element to an extent proportional to the light generating a pupU location signal with a pupQ sensor, and 

intensity signals. . . . ... . . ^ . . . 

35. Them^c5ofclaim31.whereinthestepofdarkening „ deteimjmngwluch Gutter iiutnxelen^^^ 

^ ^ . - , . * 20 on the pupil location signaL the user constants and the 

shutter matnx elements comprises: light iiJensity signals, 

darkening an dement to a predctennined extent 43. xhe mediod of daim 31, wherein the step of modi- 

36. TTie method of daim 31, further comprising: tying the light transmission characteristics comprises infer- 
storing the light intensity signals; ring the degree of opacity of the light transmissive dements 
raocessing the stored intensity signals; and ^ shutter matrix required to protect the user's eye, and 

. J . ..^ . 1 * 11 damning or lifijitening each of those elements accordingly, 

utdizmg the processed intenaty signals to gradually 49. The mXi ofldm 31, wherdn the step of sc^^^ 

hghten the formerly dartened elements. of view with a Ught sensor and generating at least 

37. TTic method of daim 31, further compasmg: ^^^^^ conqjrises: 

stOTing the light intensity signals; 30 determining whidi locations in the field of view exceed a 

calculating the average value and standard deviation of preset criterion; 

some of the previously stored values; and reducing the sensitivity of the light sensor at these points 

modifying the transmission characteristics of the shutter and again measuring the amount of light in the field of 

matrix dements based on the calculations. 33 view; and 

38. The method of claim 31, further coinprising: generating a control signal indicative of the direction and 
storing the light intensity signals; intensity of sdected segments in the fidd of view, 
determining the mininmm and maximum values of the , The method of daim 31, wherein the stq, of scanning 

previously stored values; °^ ^^"^ generatmg a hght signal comprises: 

. . ^. ^ . , . r J 40 measuring the amount of light in the field of view; 

producmg a histogram of at least some of the stored . . T . 

values* and computing parameters based upon the measurements; 

J.*. . ' *w . . u . * *u u ^ con^)aiing the parameters with preset values; 

modifying the transmission charact^istics of the shutter j 7^ . - iV7 , ^ . i: , ^ * . ^ . 

matrix elements based on the histogram and minimnm drtermming which locations in ttie field of view exceed at 

... least one preset cntenon; ana 

and maximum values. 45 . 

39. The method of claim 31, whaein the step of setting 8*^f^« 1'?^ "".^ «=°°'«'lfif ^ 

usff constants coimjrises: direction and intensity of selected segments in the field 

of view. 

dei^ssing a user control; 51 ^^^^^ j^e step of setting 

reading a display in a mirror that is presented by a shutto' user constants comprises: 

matrix in reverse format; and sdecting a mode of operation by depressing at least one 

setting at least one user constant switch to sdect how the distribution of fidd of view 

40. The method of daim 31, wherein the step of setting information is to be processed. 

user constants comprises: 52. The method of daim 31, wherein the st^ of setting 

dqsressing a user control to darken a single shutter matrix 55 user constants comprises: 

element of a first lens; sdecting a mode of operation by depressing at least one 

manipulating the user control to center the element in switch to sdect at least one threshold value for deter- 

front of a first eye; and mining how the shutter elements will be modified, 

storing a first eye centering value in memory. ^ for determining the degree of opacity of 

41. TTie method of daim 40, further comprising: 60 each Ught transmissive element in an array of such dements 
d sine th first * utilized in two lenses, wherein the lenses utilize user param- 

osing e eye, modified by a user and stored in memory, 

depressing a user control to darken a single shutta matrix g^d wherein one lens is in fix>nt of each eye of the user, 

element of a second lens; comprising: 

manipulating the user control to center the clement in 55 measuring the amount of light in the user's fidd of view 

£ront of a second eye; and using a lig^t measuring device associated with each 

storing a second eye centering value in memory. lens; 
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scamuBg the field of view with Hght sensors and gener- 
adng separate lig|it signals for eadi lens comsponding 
to the direction and li^t intensity of selected segments 
in the field of view; 

processing the separate lig^ signals from eadi light ^ 
sensor independently to generate light infonnation; 

conuningling the light infonnation to genoate shntter 
element control signals; and 

modifying the light transmission cfaamcteristics of those 
shutter elements of each lens for which the control 
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signals exceed an appropriate pred^ennined threshold 
value. 

54. The method of claim 53, wherein the user parameters 
include user constants and preferences. 

55. The method of daim 53, wherein the user parameters 
include shutter matrix element positioning infonnation. 

56. The m^od of daim 53, wherein the user parameters 
indude light intensity threshold values. 
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